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Abstract: The main aim of the project is to design and fabricate a four-wheeler nut removing tool for
constriction and removing of four nuts in single time. With the increment of number of car on the road,
the number of cars problem due to tyre failure has increased. Often, the car is provided with tyre wheel
nuts remover and jack for instance spare tyre replacement. However, due to difficulty in smearing torque
to remove nut and to save a time. A tool having a gear planetary mechanism is developed. The main
objective of work is to develop a single tool, which can be made use during assembling and disassembling
of wheels in automobiles. It can be successfully used as standard tool nevertheless of the model of the
vehicle. Also, it can be used garages, workshops and service stations. The remover is designed to be
ergonomic to be used, easy maintenance, easy storage, easy to handled and able to remove all nuts at
once.
I. INTRODUCTION
Vehicle is an important machine in human daily
life. Nowadays, each family has at least one car to
make the transportation easier and faster. For a car,
the tool set-up for each vehicle is a T-nut wrench
and car jacker which is hard to use for a women or
teen to open their car’s nut. One of the problems of
a vehicle is tire problem. If the vehicle tires have
some problem then the user must remove the tires
and fix the problem. And for a car user, it’s
difficult to remove tire’s nut especially for women
users. The disadvantages are waste of time and
force needed. In India and other countries
automotive market there is no tool that is easy to
use to remove the nuts. The time to open a car’s tire
nut is too long and the car user’s time is wasted
with utilization of high force and especially this is
big hurdle for women users. To overcome the
waste of time and high force needed, a tool have
been designed to remove four nuts of a tire  in
single time with decremented applied force.CAR is
not a symbol of luxury anymore. It is a need for
every family. People need car due to several
reasons. Some of them are, to go to a destination, to
travel conveniently, to do daily job and to move
things to a greater distance. The problem occurs the
most during car operation is the problem with tire
puncture. The punctured tire needed to be replaced
with spare tire. Therefore, drivers need to know
basic knowledge of tire replacement procedure if
such problem occurs. In order to change the tire,
one requires minimal skills. Virtually every car has
a tire replacement tools such as the L-shaped nut
remover and jack supplied by the manufacturer [1-
5].
II. LITERATURE
Known torque-responsive power screw drivers
which are driven by electric motors or
pneumatically have a relatively high speed of
rotation in order to obtain a short screwing in time.
Since the maximum moment of tension  for  the
screw to  be  screwed  requires  a  determined
torque,  the  driving power  of  the  screw  driver
must  likewise  be  made  high  in accordance  with
the  relatively  high  speed  of  rotation, although  a
high  torque  is  required  for  only  a  short  time
during the tightening of the screw, unless some
shock action is  utilized  for  the  purpose  of
producing  this  peak  degree. The  limitation of
the  degree  of  tightening  of  the  screw  is usually
effected  by  means  of  ratchet  couplings  or
striking mechanism. When screwing in expansion
screws, this degree of tightening  must  be  kept
constant  within  very  narrow,  since these screws,
are  stressed  almost  to  their  yield  point  during
screwing  in.  Torque-responsive screwing drivers
having a shock effects  are  useless  for  this
purpose[5-10].  The degree of tightening achieved
is greatly dependent on  the  number  of blows
applied,  which  however  cannot  be  kept  constant
because  of  the  rapid  succession  of  blows,  while
in  addition the  power  of  the individual  blow  is
variable  within  wide limits because of the
indeterminable reaction of work piece, screw  and
screwing  tool  on  the  striking  operation.  In
addition, the shock effect causes rapid wear on the
striking surface, which results in a considerable
variation of the face of the blows and a relatively
short life of the Torque-responsive screwdrivers
having strikingmechanisms are impractical where
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accurate tensioning of a screw is necessary.  It  has
moreover  been  found  that,  at  the high  speeds
used,  ratchet  couplings  also  apply  a  powerful
shock  action  and  are  therefore  likewise
unsuitable  for tightening expansion screws.
III. LIST OF MATERIALS
Sl.
no
Name of the
parts
Type of
Material
Quantity
1 Gears Mild steel 5
2 Shafts Mild steel 5
3 Bearings Mild steel 10
4 Nut bits steel 4
5 stand Cast iron 1
6 wheel Rubber &
aluminium
1
7 Metal plates Iron 2
8 Bolts Cast iron 4
9 Hand
operated lever
Iron 1
3.1 Dimensions of the components:
Gears:
Diameter of the pinion (Dp) = 54mm
Number of teeth’s on pinion (Tp) =22
Diameter of the gear (DG) =64 mm
Number of teeth’s on gear (TG) =24
Bearings:
Type of Bearing      = Ball bearing
Bore diameter          = 16mm
Diameter of the bearing =40mm
Shaft:
Shaft type      =solid shaft
Diameter of the shaft =16mm
Length of the shaft   = 150mm
Metal plates:
Shape of the plate = Square
Size of the plate          =300*300mm
Thickness of the plate=10mm
Wheel:
Pitch circle of the wheel    = 112mm
Nut to nut distance            = 80mm
Nut size                             =19mm
Stand:
Height of the stand       = 170 mm
Length of the stand       = 300mm
Width of the stand         =150 mm
IV. DESIGN AND CALCULATIONS
All engineering activities necessarily begin with
some ideas with high or low innovative content,
translated into definite plans for their realization in
the form of products. This is the essence of design
engineering. The ultimate success depends on a
thorough consideration of how the product will be
made and used as well as on the attention to detail
paid by the design engineering. This is applicable
equally for a minor redesign of a existing product
or for a most innovative one. The project model is
designed in UNIGRAPHICS. That is also called as
NX software. It is CAD/ CAM based software
Fig 1 Plate with holes
Fig 2 Spur gear
Fig 3 shafts assembly
Fig 4 Total assembly
Figure 4 Isometric view in CATIA
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4.1 Design for compound shaft
Normal load acting on pinions tooth (Wn)   =  WT
/cosΦ
= 3070
/ cos 20 =7522
Weight of gear (Wg)         =
0.00118* Tg*b*m2
=
0.00118*24*10*2.452
=1.7 N
Therefore resultant load on gear (WR)     = (Wn2+
Wg2+2* Wg* Wn*cosΦ)0.5
=
(75222+1.72+2*7522*1.7*cos20)0.5
=7523 N
Assuming pinion is overhung on shaft at 30 mm
Bending moment on shaft due to WR is M
Then we take M = WR* 30 = 7523*30
=225707 N-mm
And twisting moment on shaft due to   WT is T
T = WT * Dg / 2
= 3070*59 /2 = 90565 N
Equivalent twisting moment is Te=
(M2+ T2)0.5
= (2257072 +905652)0.5
=
243198 N-mm
Dg be the diameter of gear shaft
Then               Te= π*τ*
dg3/16 (τ is taken from data hand book)
dg3 =243198*16/(π*250)
dp= 18mm (say)
Fig 5 Fabricated part
V. CONCLUSIONS
We have introduced one product that is four-
wheeler multiple-opening spanners for tightening
and removing of the four nuts in a single stroke of a
hand operated lever. We have developed a gear
planetary mechanism to reduce the time and effort
of the person. In our project we have tried to focus
on the minimization of human effort and time
consumed for fixing all four nuts of the ø112mm
PCD tire with a single stroke of lever. It can be
successfully used as a standard tool provided with a
new vehicle. Also, it can be used in assembly line
of automobiles, workshops and service stations.
VI. FUTURE SCOPE
i. The multi nut remover is fixed to certain
model of the car so in further work we will
change the tool into adjustable type which can
be suited for any model of the car.
ii. We will try to reduce the cost of the model in
further work.
iii. The weight of the model is heavy so in future
we will try to reduce the weight by fabricating
the model with different lightweight materials.
iv. Now operating energy of the model is
mechanical energy so in further step we will
try to arrange motor to rotate the tool.
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